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Case Report 
Cutaneous Gnathostomiasis in a Woman from Bangladesh 
Martin l? Grobusch, MD, MSc; * Frank Bergmann, MD; * Dieter Teichmann, MD; * 
and E&hard Klein, MD* 
A woman from Bangladesh who had lived in Germany 
for more than 2 years presented with migratory, painful 
swellings on her left hand and arm of 5 months dura- 
tion. Laboratory examinations yielded a marked 
eosinophilia and a grossly elevated IgE level in combi- 
nation with an inflammatory reaction restricted to the 
subcutaneous tissues. A preliminary diagnosis of 
gnathostomiasis was established and confirmed by a 
positive gnathostoma serology by enzyme immunoassay 
(ELA). Treatment was initiated with albendazole, leading 
to the outward migration of a larva and complete reso- 
lution of clinical disease. 
Currently, there is no definitive therapy that has been 
proved to be both safe and highly effective. A wide range 
of potential agents has been used in clinical studies, but 
only albendazole has proved to be reliably effective to 
date, stimulating the outward migration of larvae in a pro- 
portion of cases of cutaneous disease, as observed in the 
present case. 
CASE REPORT 
A 29year-old woman from Bangladesh who had lived in 
Germany uninterrupted for more than 2 years was 
referred with a history of 5 months intermittent, migra- 
tory and painful but nonpruritic, nonpitting swellings on 
her left arm and hand that increased in intensity and fre- 
quency over time. The symptoms began to appear after 
the patient had given birth. She saw her General Practi- 
tioner several times for advice and was once admitted to 
a surgical department for suspected phlegmon, but no 
surgery was performed as there was some doubt about 
the diagnosis on clinical grounds, and symptoms were 
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alleviated by cold compresses. Temporarily the symptoms 
were less intense and even subsided but were pro- 
nounced again at the time of referral. Other signs or symp- 
toms, such as diarrhea, vomiting, fever, or rash, were not 
reported. 
On presentation, the lactating woman had no history 
of relevant previous disease and was on no medication. 
Her general condition was unimpaired, she was afebrile, 
and circulation parameters were normal. The neurologic 
examination revealed no abnormality, and the general 
medical examination did not show any organ involve- 
ment. There was a conspicuous, nonpruritic but painful 
swelling of her left thenar and another smaller one in 
the elbow region, with no evidence of local inflammation 
or cellulitis (Figure 1). A single prominent lymph node, 
painful to the touch, was palpable in her left axilla, but 
there was no further lymphadenopathy. 
Laboratory results revealed no abnormality except a 
C-reactive protein (CRP) of 1.2 mg/dL and an eosinophilia 
of initially 26% (2.51/nL, total leukocyte count lO.l/nL), 
which was confirmed a few days later when the swelling 
of her left thenar was less prominent and less painful 
without any medication or manipulation, with a control 
differential count yielding 27% eosinophils. Antistrep- 
tolysin factor and rheumatoid factor (RF) were negative, 
Figure 1. Pronounced painful swelling of the left thenar of the patient’s 
hand on first presentation. 
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Figure 2. Nuclear magnetic resonance image (NMRI, TZ-weighted 
sequence) showing signal enhancement and inhomogeneity in the 
radial wrist and thenar, indicating local inflammation and edema. 
immune electrophoresis was normal with IgG, IgM, and 
IgA levels within the normal range, whereas IgE levels 
were grossly elevated with initially 2804 U/mL (normal 
range, lo-120 U/mL). No circulating immune complexes 
or autoantibodies were detected. CD4+:CDS+ ratio (of 
1.1) and absolute CD4+ count (of 934&L) were normal. 
Three stool examinations were negative for gut parasites 
and helminth eggs. 
A 5 MHz ultrasound of the left thenar and wrist 
revealed local subcutaneous edema but no signs of 
abscess formation. A radiograph of the left hand and wrist 
showed no bone involvement and no calcifications within 
the soft tissues. A nuclear magnetic resonance image 
(NMRI) showed subcutaneous signal enhancement in the 
thenar and elbow region in T2-weighted exposures, but 
no muscle involvement (Figure 2). 
Biopsies from the two most prominent swellings 
on the thenar and the elbow region were obtained 
under local anesthesia. Histology showed a deep 
Figure 3. Histologic appearance of the biopsy specimen taken from 
the left thenar (H&E, x1000). Dense lymphohistiocytic infiltrate with 
eosinophils in abundance in edematous subcutaneous tissue, with a 
ruptured vessel and hemorrhage on the left. 
perivascular dermatitis with pronounced eosinophilia 
and local edema but only marginal infiltration of adja- 
cent muscle tissue (Figure 3). Worm transsections could 
not be demonstrated. Additional immunohistochemical 
investigations showed no abnormality. No bacteria or 
fungi were demonstrated, and tissue cultures remained 
sterile. 
Serology for trichinosis (IFAT and EIA), ftiariases (IFAT 
and EIA), and toxocariasis (EIA) were negative. As sus- 
pected, serology for gnathostomiasis (EL4) was positive, 
at 1.667 (positive control 0.996, crude antigen prepara- 
tion of Gnathostoma spinigerum from Thailand, pro- 
vided by Prof. K. Janitschke, Robert Koch Institute, Berlin, 
Germany). 
After the patient’s child was weaned, therapy was 
initiated with albendazole 400 mg twice daily, for 28 days. 
To avoid a Jarisch-Herxheimer type reaction in case of 
larval disintegration under therapy, 50 mg prednisolone 
orally once daily was prescribed from day 1 to day 4. In 
addition, paracetamol was prescribed for pain. 
Weekly control examinations included transaminase 
checks, full blood count, IgE levels, and repeatedly posi- 
tive G. spinigerum ElAs. After 1 week of therapy, which 
was tolerated well throughout the course, eosinophilia 
had dropped to 14%, IgE level had started to decline 
(2190 U/mL), and clinical signs and symptoms were 
remarkably reduced. On day 14, the patient reported that 
“a little worm” had wriggled out of her left wrist leaving 
a small puncture-like wound (Figure 4). Unfortunately, 
the patient discarded what appears to have been a third- 
stage larva of Gnathostoma sp. As there was still a ten- 
der swelling remaining proximal to the left wrist, therapy 
was continued. After a total of 4 weeks, when treatment 
was stopped, eosinophilia had dropped to 2% (0.27/nL, 
total leukocyte count 6.91/nL), and CRP was normal at 
less than 0.6 mg/dL. On re-examination at the endpoint 
of treatment the patient was asymptomatic, and clinical 
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Figure 4. Small wound on the patient’s left wrist on the day after 
suspected evasion of a third-stage larva of Gnathostoma spinigerum 
under albendazole therapy. 
signs had subsided completely, with a resolution of axil- 
lar lymphadenopathy and no further emerging cutaneous 
swellings on follow-up. 
DISCUSSION 
Disease Characteristics 
Life cycle, epidemiology, and clinical features of the dis- 
ease have been described elsewhere and comprehen- 
sively reviewed.l Human gnathostomiasis, caused mainly 
but not exclusively by G. spinigerum, is a nematode infec- 
tion characterized by space-occupying inflammatory 
lesions and often hemorrhage as a result of the migra- 
tion of one or more third-stage larvae of Gnatbostoma 
sp. Infection occurs mainly by ingestion of undercooked 
or raw fish, poultry, and pork. Dietary habits of this patient 
while living in Bangladesh suggest repeated ingestion of 
possibly undercooked fish as the most likely source of 
infection.The most common feature of disease is inter- 
mittent cutaneous migratory swellings often occurring 
over years, but there are rarer and potentially fatal infes- 
tations of internal organs, especially the central nervous 
system.2 Although a medical rarity outside the main 
endemic areas in South East Asia (mainly Thailand), 
gnathostomiasis also should be considered in expatriates 
and returning travellers from the Middle East, East Asia, 
and parts of Central and South America, if presenting 
with localized, intermittent, migratory swellings of the 
skin and underlying tissues in conjunction with 
eosinophilia, especially when a consumption of possibly 
infested foods cannot be ruled out. 
Definite hosts of Gnathostoma spp include wild and 
domestic felines. A fast-stage larva hatching from the egg, 
on freshwater contact, infects the crustacean Cyclops as 
the first intermediate host, where it becomes a second- 
stage or early third-stage larva. Further development 
ensues when infected Cyclops become ingested by a wide 
range of potentially second intermediate hosts, including 
freshwater fish, reptiles, amphibians, crustaceans, birds, 
and mammals, including domestic pigs and chickens. On 
ingestion, the larvae penetrate the intestinal wall and 
migrate into skeletal muscles where encystment and fur- 
ther development into the third larval stage occurs. Fol- 
lowing ingestion by a definitive host, penetration of the 
intestinal wall and subsequent migration to the liver and 
other tissues occurs. The life cycle is completed when the 
larval forms migrate back to the gastric lumen, after 
approximately 4 weeks, where they form a tumor in 
whose lumen further maturation into adults takes place 
within 6 to 8 months, and where fertilization probably 
occurs. The complete cycle takes 8 to 12 months. In man 
as an accidental host, parasites do not normally reach 
sexual maturity, and there are only spurious reports of 
adult worms extracted from man. 
Therapeutic Options 
Surgical removal of the parasite is curative and diag- 
nostic proof, but not possible in the majority of cases, 
as demonstrated here. Other mechanical methods, such 
as ultrasound treatment or application of cold, have 
failed or only sporadically have been successful as a 
curative (Poggensee U. Tropeninstitut, Berlin, Germany. 
Personal communication). Symptomatic, anti-inflamma- 
tory treatment provides at least relief in an acute 
episode. 
Many drugs have been tried in the past, and there 
are formulations known to be effective against migrating 
larval stages in cats, but they are proved or suspected, 
respectively, of being toxic in man. A wide range of drugs 
have been used experimentally with limited success in 
mice, including biothionol, niridazole, Astiban, Lugol’s 
solution, diethylcarbamazine (DEC), ivermectin, thiaben- 
dazole, dehydroemetine, and metrifonate, and some of 
them have been used empirically in man. DEC and thi- 
abendazole seemed to work in anecdotal cases but are 
now considered to be ineffective. In a controlled study, 
quinine was compared to oral prednisolone, but apart 
from an earlier resolution of swelling in the quinine 
group, there was no difference observed between the 
two groups. 
When tested on G. spinigerum in mice, albendazole 
proved to be effective,3 and a placebo-controlled trial 
showed a high efficacy of both 400 and 800 mg doses 
per day orally over 21 days, with curative rates of 93.9 
and 94.1%, respectively.* Most strikingly, an inexplicable 
migration of larvae toward the skin from where they were 
easily removed was seen in a proportion of patients 
treated during the above trial Although this phenomenon 
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has been sporadically seen occurring spontaneously 
before, there was statistical significance compared with 
the placebo group (P < 0.0001) when outward larval 
migration to the dermis was found in 20% of cases treated 
in another albendazole efficacy triaL5 
Migration toward deeper tissues, with the risk of 
severe visceral gnathostomiasis, is unlikely in cutaneous 
gnathostomiasis but cannot be ruled out. A therapeutic 
attempt should be made even in symptom-poor cases of 
suspected cutaneous gnathostomiasis. Because surgical 
attempts might fail, the authors recommend a course of 
albendazole routinely as first choice treatment in cases of 
cutaneous gnathostomiasis. 
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